Akt/Protein kinase B modulates macrophage inflammatory response to Francisella infection and confers a survival advantage in mice.
The Gram-negative bacterium Francisella novicida infects primarily monocytes/macrophages and is highly virulent in mice. Macrophages respond by producing inflammatory cytokines that confer immunity against the infection. However, the molecular details of host cell response to Francisella infection are poorly understood. In this study, we demonstrate that F. novicida infection of murine macrophages induces the activation of Akt. Inhibition of Akt significantly decreases proinflammatory cytokine production in infected macrophages, whereas production of the anti-inflammatory cytokine IL-10 is enhanced. Analysis of the mechanism of Akt influence on cytokine response demonstrated that Akt promotes NF-kappaB activation. We have extended these findings to show that Akt activation may be regulated by bacterial genes associated with phagosomal escape. Infection with mglA mutants of F. novicida elicited sustained activation of Akt in comparison to cells infected with wild-type F. novicida. Concomitantly, there was significantly higher proinflammatory cytokine production and lower IL-10 production in cells infected with the mglA mutant. Finally, transgenic animals expressing constitutively active Akt displayed a survival advantage over their wild-type littermates when challenged with lethal doses of F. novicida. Together, these observations indicate that Akt promotes proinflammatory cytokine production by F. novicida-infected macrophages through its influence on NF-kappaB, thereby contributing to immunity against F. novicida infection.